Summary. The interhaemal membrane consisted of only two cellular elements : a single layer of cellular trophoblast and the fetal capillary endothelium. The hyrax is therefore one of the few mammals known to possess the cellular haemomonochorial type of placenta. The trophospongium was also cellular while the basal trophoblastic cells were strongly phagocytic. The giant multinucleate cells at the feto\p=n-\maternal junction were ultrastructurally different from the trophoblast cells and showed no signs of degeneration. Their appearance suggests that they are of maternal rather than fetal origin.
Introduction
Placentation in the rock hyrax (Procavia capensis: Order Hyracoidea) has been studied macroscopically and histologically and comparisons have been made between this placental type and that of the carnivores (Turner, 1875) and the rodents, insectivores and man (Assheton, 1906) . In her detailed description of the histology of the hyrax placenta, Thursby-Pelham (1924) reported that the thin layer of cells lining the maternal blood lacunae was maternal endothelium. This interpre¬ tation implied that the hyrax placenta was of the "endothelio-syndesmal" or "endothelio-endothelial" type in Grosser's (1927) terminology. Thursby-Pelham's (1924) interpretation contradicted the earlier one by Assheton (1906) in which it was clearly implied that the placenta of the hyrax was haemochorial. This confusion has, however, since been clarified : Wislocki & Van der Westhuysen (1940) and Sturgess (1948) confirmed that the hyrax placenta is haemochorial and Dempsey (1969) demonstrated that the trophoblast of the interhaemal membrane was cellular rather than syncytial.
In this paper a more detailed ultrastructural description of the chorioallantoic placenta of the rock hyrax, Heterohyrax brucei, is reported. months (Sale, 1965) . Small pieces of placental tissues were immediately immersed in formaldehyde-glutaraldehyde-trinitro cresol solution (Ito & Karnovsky, 1968) Fig. 7 ). These nuclei were arrranged randomly in the cytoplasm or along the periphery of the cell. These multiple nuclei were oddly shaped and had deeply indented membranes. There were numerous mitochondria in the giant cells and many microfilaments were distributed randomly within the cytoplasm. Other cell organdíes included a few strands of rough endoplasmic reticulum polyribosomes, coated vesicles, multivesicular bodies and lysosomes (PL 2,  Figs 8 & 9 ).
Discussion
The ultrastructure of the hyrax placenta has been described only briefly by Dempsey (1969) . He observed that the interhaemal membrane consisted of a layer of cellular rather than syncytial trophoblast. This observation is confirmed in the present study. The interhaemal membrane in Heterohyrax consists of a single layer of cellular trophoblast, a fetal capillary endothelium and the basal laminae of both cell types. The placenta of the hyrax can therefore be regarded as haemomonochorial according to Enders' (1965) classification. In the majority of the haemomonochorial placentas that have been studied the single layer of trophoblast is considered to be syncytial (see Enders, 1965) . However, there are some haemomonochorial placentas in which the trophoblastic layer is cellular: e.g. the placentas of the bat, Tadarida brasiliensis cynocephala (Stephens, 1969) and the jumping mice, Zapus hudsonius and Zapus princeps (King & Mossman, 1974) . In Zapus, it was reported that there is early arrest of development and eventual disappearance of cytotrophoblast and syncytiotrophoblast followed by the migration of trophoblastic giant cells into the allantoic mesenchyme to form the maternal channels of the labyrinth. In the hyrax there is no evidence of the migration of cellular trophoblast into the allantoic mesenchyme.
The cytoplasmic composition of the cellular trophoblast indicates that these cells are actively engaged in absorption and secretion. The production of placental gonadotrophic hormones is fairly well established in man and a number of other mammals (see Friesen, 1973) . These hormones are glycoproteins and their synthesis requires the presence of rough endoplasmic reticulum and Golgi complexes (Rhodin, 1974) . Chorionic gonadotrophin has been isolated (although in an impure form) from hyrax placental tissues (C. Bambra ¿3c S. Gombe, unpublished) and this correlates well with the ultrastructural findings in this study, especially with the presence of well developed rough endoplasmic reticulum. In addition the mammalian placenta is known to produce some steroid hormones in different stages of pregnancy (Ryan, 1973; Amoroso, 1981) . Gombe, Heap & Sale (1976) found that the hyrax corpus luteum yielded large amounts of progesterone, but neither the placenta nor the rest of the ovarian tissue contained any significant quantities of this hormone. Gombe, Oduor-Okelo & Amoroso (1977) subsequently showed that bilateral ovariectomy of pregnant hyraxes resulted in abortion within 48-72 h. In view of the ultrastructural observations in this study, especially the presence of smooth endoplasmic reticulum, it seems reasonable to suggest that the hyrax trophoblast may be involved in the synthesis of steroids other than progesterone.
The significance of the association between smooth endoplasmic reticulum and glycogen particles in the trophoblastic cells is not clear. The association of glycogen particles with smooth endoplasmic reticulum is a common feature in liver cells (Fawcett, 1981) and has also been described in the extraocular muscle of the rabbit (Davidowitz, Philips, Pachter & Breinin, 1975) , in the sensory nerve fibres of the cat muscle spindle (Corvaja, Magherini & Pompeiano, 1971) and in normal and abnormal muscle (Miledi & Slater, 1969 
